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problems and solutions 169 

Solution by the Proposer. 

Let sin A = a, or A = sin -1 a, and let b = sin (A + nh) = sin 5. Hence 
n= (B- A)/h. 
Then we have 

a b 
I . . 1 

sin A sin {A-\- h) • • • sin [A + (n — l)h] sin (J. + nh) 
I sin -1 xda; = lim [{sin (A + h) — sin A} sin -1 sin A 

H- {sin (A + 2fc) - sin (A + h)\ sin-i sin (A + h) + • • • 

+ {sin (A + nh) - sin [A + (n - l)h]} sin" 1 sin [A + (n - l)h]] 

= lim [- ft{sin (A + h) + sin (A + 2h) + \- sin (A + nh)} - A sin A 

+ (A + nh) sin (A + nh)] 

= ^[-sm%{ COS ( A +5)- C03 [ A + (2n + 1) H}- AsinA 

+ (A + nh) sin (A + nh) | 

= ^[-ssfe{ cos ( A+ 5)- cos ( B+ l)}- AsinA+BsinB ] 

= cos B — cos A + B sin 2? — A sin A 



= Vl — 6 2 — Vl — a 2 + 6 sin -1 b —a sin -1 a, 
which agrees with the result given in the tables. 

An excellent solution was also received from A. M. Habding. 

367. Proposed by C. N. SCHMALL, New York City. 

Show that the volume inclosed by the surface (z 2 + y 2 + « 2 ) 5 = {aV + Wy 2 + ch 2 ) 2 is 
f 7r(a 3 + b s + c 3 ). 

Solution by A. M. Harding, University of Arkansas, and A. R. Nauer, 

St. Louis, Mo. 

Let x = r sin <p cos 0, y = r sin <p sin 6, z = r cos <p. Substituting in the 
given equation, we obtain 

r 3 = a 3 sin 2 <p cos 2 6 + b 3 sin 2 <p sin 2 + c 3 cos 2 ^. 

Then the volume inclosed by the surface is given by 

V = 4 J J J r 2 sin <pdrded<p, 

4 /V/2 /-ir 

= 5 J J («* sm2 *> cos 2 + & 3 sin 1 v sin 2 6 + c 3 cos 2 *>) sin pdfld^, 
= 5 J ( 2 ' a3 sm3 *" "*" f **' sm ' v "*" **' cos2 v sm ^ ) ^ft 
3L2 3 T 2 3 ^3 J 9 l f + '' 



